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E ‘SPONGILLA A IN MAID PIP’ ES, 
FrrzGenatp, M. Am. Soc. C. E. 
OcroseRr 15TH, 1884, 
"WITH DISCUSSION. 
Great attention is paid by hydraulic engineers to the 
aqueduets, reservoirs, ete.—structures connected with 1 the sources 
of supply; but the question may well asked: Is proper 
given to the pipe or distribution ayetem 
é 
“through pipes, but the writer is ‘inclined to believe, a as s the result of 
‘ as observation, that when the water has been once turned into pipe sane ie. 
- o4 _ little more attention is paid to th he condition of the pipes. Sometimes, 
rr ia iti is true, small pipes 1 fill up entirely, and ¢ then specimens are e exhibited 
showing the gi growth of tuberculation. Again, the water becomes bad 


in one street while it is good in the adjoining neighborhood, and the 
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LD ON THE SE 
result i is attributed to ome mysterious agency. is the belief of the 
_writer that one of the gre: great steps” in advance that will be made in the 
years to come in designing of wipe. systems be the 
will be fou 


4 made the ery ry of the ‘Spongilla as as being the ‘principal 


source of trouble i in the Boston water. ) , 
> » 4 Many excellent engineers have doubted the influence of the sp sponge, 


. but i in a somewhat varied experience in different sources since that time, — 
“ig the writer is inclined to g o give more and more weight to the conclusions of 
on Prof. Remsen. Not to go go into the question of the growth and develop- q 

ment ot the spongilla in lakes, reservoirs, etc., which may be made the 


9 subject of a future a article, the Ww rriter would like to call the attention of @ 


| 4 me Profession to the fact of the g grow th of the spongilla lacustris in the " 


4 the bad taste is always in the city a 


‘i 
the taste i is. found i in the reservoirs. The sponge is really an ani- 


a 


mal and lays eggs, which float down with the water and attach them- 
in large quantities to the interior surfaces of the epipes. 


More accurately, these reticulated ee are the statoblasts of the 
sponge. mge. The forms ¥ which these e eggs take are very very curious. They mass" 
po themsely es in in traceries like lace- work, generally fr from om the size of a silver 
- half. dollar to the s size of a plate, and the exterior boundaries generally . 
take a circular or oval form. the e eges begin to bring forth the 
sponge, no matter what the pressure, and a soft velvety, light, green 


sponge b begins to grow in circular patches This growth, if left undis- 
7 Wit h life there must be death an and de decay, and woe the d po of the 


They writer has seen large mains, under a | pressure of 100 feet, where = 
the entire eee as s far as s examined, 1 was filled w ith offensive masses of 


i 

; if 

— 

— | 

supply, pieces of it find their way into the pipes. These, decaying, give 

= 

= 

a 

4 

: 

is _ also seen them in all the stages of growth. W ithin a few daysa break 
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Ww ith Prof. Hyatt, who recognized 1 the the young sponge as 
lneustris, ve var. lexis pina. Flashing wi w ill not remove this growth. 
form 0 of scraper or wire brush is necessary. y. In Halifax, Mr. E. H. Keat- 
ing, M. Am. Soc. E., hi has ‘perfect ted and used extensively an appa- 
ratus for cleaning out pipes, but one of the difficulties veal this form of Pe 
eraper ¥ will | probably be fou found to be the protrusion into the 1e interior 


2 ti t h hi b f dt to 
of the pipes of service- pipe conn connections, etc. » which 1as been foun 


4 be necessary to keep rust from cov ering ‘them, It would seem, how- : 

ever, that some form of brush wed dev which Ww ould do the 


work effectively. per 

| 


President Am. Sloe. C. E. _—The result of a 
many in | Boston has been that, under the conditions 
ae ‘which produce what is known as the cucumber tan, if the he: pipe: are 
blown out the bad taste ) increases, The. spongilla ¥ was as discove red to — 
the cause of t the cucumber taste some few few y ears ago by ‘Prof. Ira R Remsen, 


the Hopkins rivers ty. ‘There was a comparatively small 


amount of it in 1 the pond where it ws as s discovered; one could hardly be- 
lieve such such small quantity could produce such a a bad effe ct. The 


Presence ¢ of papenge -like in Cochituate conduit was noticed 


2, soon after Cochituate water was introduced, but although in 1854 q 

a think that is the year) the cucumber taste rendered the water unfit noni 

tse, no one seems to have suspected that the taste arose from the spon-— 

E. B. Dorsgy, M. Am. Boe. C. E.—Was that the cause 

My. Davis. —There is, perhaps, some doubt about it, yo But we are 
- inclined to believe that that was the cause . It is | very curious how oot 
presence © of this taste is usually first made known. In | 1876 it ovcurred 

something i in this way. Ac consumer would come inte the « offices ond 


7 the water supplied to his house ws was exceedingly bad. On ask- 
‘ing him where he was now getting his water from, om, he would s say, f from : 


neighbor. “Was that good?” « Yes.” Naturally we supposed a 
fish had got into his supply pipe. Daring the day, probably ranumber 
: of persons would come in complaining of of their water, whereas their 
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_ neighbor’s water was good. ma the next 24 hours the whole is, 
_ would be troubled, » and within two or three days it would bes all over the “a 


wien? 


- city. Ins that ; year (1876) no bad taste was found in the reservoirs fo 


__ two or three days after the discovery in the city. _ I do not know what 
the life of the animal is, but the effect produced. upon the water by ies: 


-4 decay lasts sometimes two or three months, ‘The supply for Boston 


a was (in 1876) brought to the city by a single aqueduct and delivered " 
3 into two reservoirs, one of which, the Chestnut Hill reservoir, had two 


- basins; the lower was quite a large one and as as clean a one as I ever know 


_ The first knowledge of any trouble ble in the the city was | had as I) have 


: ‘described it. I was out some two or Cuvee days t trying to find the source 


of the trouble, and found it in the lower basin of this reservoir. The 


supply was shut off for some three - four months, when ‘it was" again 


: a turned on. It did not seem possible there could hi have been any y growth 4 
in the Since ‘that time ‘Prof. ‘Remsen has found this spongilla : 
growing in in the ponds. q 


4 J. aR . Crozs, M. Am. Soe. ©. E. —In cases where this has grown i in 


7 the pipes—the supply } pipe—how long does it he suppose it has eo 4 
growth and deat! ath, and decomposition comes on 


Mr. Davis.— —The taste sometimes lasts for oF three w in 


the pipes. In the reserv oir, where it was not carried awa ay by: the ¢ cur- 
Ve 


rent it lasted some 16 two | or three months in the ‘Winter. — 


_ THEODORE Coorrr, M. Am. Soc. Cc. —Can you it 


Dav 1s.—It eitaches itself to the 1 rocks at and ro 


g 
Dorsey.—Is it green 


ws like sea-we sea-v 
Mr. Dave. hen fresh and aliv 


J.C. M. Am. Soc. C. E. there ever been anything 


Mr. it first a Mowing out of te 


water not to light or air? If Iam not mistaken | it only y occurs 


where | the water is exposed t to light and air. fea-ned 4 
am Mr. Dava—I don’ t think I ever heard of a case where e the water was 
4 not exposed that it became bad from this cause. 
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THE SPONGILLA IN MAIN PIPES. 

Have they ever tried the ordinary sand or gravel filter? _ 

Mr. Davis.—In Boston? No, sir; not for the purpose of taking 
this taste out. — Experiments have been made for other objects. — Of 7 

course, it takes out little or nothing held in solution. When you get r= : 


‘the taste you cannot filter it out. In the early days of the Cochituate — 


supply, sponge filters on the house faucets were very generally used, but 
when the bad taste developed in 1854 they had no beneficial effect. 
Exposure of the water to the air for a short time, in small quantities, or 


| 
| 
boiling, usually destroys the taste. 
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ACCURACY OF A SYSTEM 
BEARINGS OF A SURVEY. 
By Ou H. M. Am. “Boe, E. 
Reap ‘November 1884. 


th system is applicable to a closed surv ey or toa traverse, 


often becomes necessary to assign a set of magnetic bearings to onal 

ae vey in which the horizontal angles h have been measured with a transit or 

a se The required system of bearings 1 must conform to two 


= must be the most accurate system attainable from the 


must conform to vernier system by giving angles 


‘between en adjacent, commen identical - the vernier 


These two imposed conditions are best by the following 


the first line of the survey as an origin. 


; a ¥ 2d. Observe and d record the magnetic bearing of each line, taking as 
~ such bearing the a average e of the bearings taken at the : two ro ends sof the | 


-_ ial 8d. Apply the trav verse angle, with its ‘sign reversed at each station, 


ACTIONS. 

a Nors.—This Society is not responsible, as a body, for the facts and opinions advanced in any 
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LANDRETH ADJUSTMENT OF MAGNETIC SURVEY 


to the magnetic bearing of the line starting from that station, by so 


doing forming a series of bearings of the first or or origin line, each trans- a 
from a a separate line of the survey. 
i =. Take ke the arit arithmetical =n or average wih the sev eral values of 
the bearing of the first side as the ‘adopted bearing « of that side. aoe 
Apply the traverse angles, wi with their true. sign, it in turn to the 


sdopted bearing « of first side, giving, respectively, the ‘corrected 


This last ‘operation may be by inspection, ‘remembering 


| 


line differs from that computed bearing of the first line which comes 


traverse angles have not been measured, but deflection angles, 


= and direction, the same as the prranres bearing of the first 


construct the corresponding t traverse © angles ie the several stations s by 


magnetic bearings: may n now be transformed into 
will be observed a that the final final corrected bearing of is 


effect ot Local a attraction, hen the the bearing from one or even ven many 


observ: ations at each station. 


a The unknown effect o of local attraction at - the sev eral stations of § an 


“eatensive ourney may be assumed to be free from any tendency | toa 
-eommon direction, and hence these « effects can be treated as accidental 


the number of si stations. on 
Should the observed the individual 


of origin side is to. be multiplied by the weight of the 
observ ed bearing “ ihe line, and the sum m of om 


give e the adopte 
general mean. 


ass 
| : 
| 
— 
adding all deflection angles to the mght and subtracting from the sum 7 

deflection angles to the left which occur between the first line and_ 3 
— 
determined irom the bearings of every line of the survey, and Hence 1s 

¥ 
m, based on 
iii 
| 
ines 18 tO be divided Dy the Fum OF all the weignts, to 
1 mean value of the bearing of the origin side, or the a — 
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Observed or 


Beari 
— First Line F. A. 


Deg. Min. 


Bo JDOLPH M. 4 M. Am. Soe. E. ‘Tandreth’s system is, 
th think, a good ws way of distributing the bearings ¢ over a over a closed survey ; but 


unless survey be small, all, and the torr writory fe free from local 


“ones, could be of much use after a a completa v vernier circuit hes been — 


made. To correct the error ‘of local attractions, alter the magnetic : 


trying to1 retrace a a course on on the ground. 


«Ati is better, I think, to record the actual magnetic variation, even if 


- the magnetic circuit does not close (and the date, inasmuch as it varies : 
- periodically), and 1 not to try to average it for a whole circuit. On the 4 


é survey I am at present conduct ing, the ‘method “proposed would be. 


of | no value, | as we find numerous s local : attractions of great amount, 


ave 
ct 


owing to the geological character of the ‘ground. 
B. Davis, Jun. Au. Sos. E.—Mr. Landreth’ Ss ‘method of as- 
_ signing magnetic bearing to the courses of a survey, is the one I should 
practice if there were no local attractions involved, # had 


_ occasion to do such a a& thing. In my own experience I have never er had 
such occasion; neither dol find myself able to conceive of such aene on 
casion. We are discarding all needle work in Michigan as fast as possi le. 


need not say why. The least experience with ‘the needle will furnish 
plenty of reasons. 
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SAOTIONS. 
This Society as a body, for the facts and in 


any of its publications. bal 


Foster Frac, M. Am. Soe. C. E. 


Reap Decemper 177u, 1884. 
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Bridges in are, built of arched m masonry, 
anything like a truss, especially in the section of country v where this — 


bridge was built ‘State. of Colima), being 1 before th the advent of 


primitive method of of fording—and these few are ‘the usual arched 


ures. r The River Armeria, crossed by the bridge : sketched, is, for a long ne 
Gistance al above and below the bridge site, too o rapid (having an average 
slope for miles of one per cont. and d generally, y, even in in ‘the rest 
water, too deep to be fordable. the size of the river in floo 
(then 800 feet wide and 25 feat et deep in the the channel), an and 


°° 
4 
a 
— 
— 
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The accompanying sketch 1s submitted as being rather remarkable 4 
for the work, from his own design, of an ordinary uneducated Mexican 
_ laborer, or_peon—combining as it does. crudely, several principles of = 
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its stony bed, make it atogethert expel 


tempted some thirty, -six years, ago, thirty miles farther dow n, where the 
current is much less rapid—a structure of the usual character (as series a 

of of Timited of probal ly 800 )to 1 000 feet i in length 


whole structure, an arch or “ai at one end. 


_ ‘The eon referred to was occupied some four ears a ° as a fe 


4 man, where the trail for cargo mules crosses the river, carrying | across z 


the m mule packs, pack sa saddles, etc., in a “ «dug out.” > And if any animals ~ ; 
could ‘not be to swim the current by pelting then ‘the 


was a new light to him, revolved the matter over rin 


‘his mind to see if he could not imitate the bridge i in the materials at his 


command, viz.: the round sticks and vines eut from the forest, and 


‘small “hewn sticks: timber. Asa result he put up 


It was built without any nails oriron of any kin kind. It was 


course, a frail structure, but it ‘ser ved very ery well for foot pa ‘passengers, s, and 

for c carrying across, on wheelbarrows or the backs of peons, the cargo 0 of 

the mules. The writer found it quite an assistance in passing back- 


wards and forw wate men and tools employed in building a railroad a 


be. ‘Buta heavy freshet occurred the same year the bridge was built 


destroyed every vestige of Finding it profitable, the > peo 


twisted, al 


vines 
] joints: tied with vines when when en, 


asive a matter with thelimited 
— 
= 
— 

£ 
the Dell mare OF riding 
Sell, and, seizing the rest. About 
eo — mane, swam beside her, and forced her across to lea 7 
> the mane, swam beside he Harper's Weekly (probably sent to some 
that time he happened to see a 
3 

< ust risted from wild v g 
— 
— 
another's des ithout nails or metal of any 

ike the first one, it was p 
i a manulsctare » made by driving light poles a short distance into neal 
— piers were made by driving light p her ether pelea, 

river bed, in the form of a square, ty 
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ON MEXICAN BRIDGE CONSTRUCTION. 
stone. stringers of the main 


the Joint by the suspension only to which the cable 


was put. The towers were = forked sticks; forked to support the 


cable, and forked to suppor the corbels (B B) which in short- 

‘ening the main and lateral spans. 

- supported again, midway between the end of the corbels and the cable — 


in the by: crude cantilevers (¢ whieh were loaded 


The ros roadway, of rude joists and boards, is not shown. — It was quite 


narrow, only one ‘animal being al able to pas on it ata a a time. ‘The bridge ‘a 


-freshet unfortunately sent it ay of it 


- 


7 


— 
and fillin 
— 
- 
Al 
3 
better than his first construction. It — 
muses, and so served bet ete 18 months,when another heavy _ a 
| 
Be 
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Bares Dorsey, M. Am. Soc. C. E. 


mines that have been, so largely dev eloped in in jn The 

‘a system, in brief, is discharging the water under a vertical head of from 
100 to 300 feet against the bank to be excavated. J 
water cuts the bank, the » material of of which is conveyed by it into Ge 
flume, and thence by it to the place at which iti is | to be discharged, a 


momentum of the 


“This point of discharge is "generally i in some water-course or river, | 
which soon becomes dammed by a perfectly water-tight dam, which 


ond ti tight until it is destroyed, or partially 80, by 
winter’ s flood washing away the material from the top. 
ds. The water used i in the mines is general brought { from reservoirs in re 
y Sroug 


BS < ‘the mountains. The dams forming these are brilliant examples of bold 
=. cheap construction; | among the -prineipal of these is the Bowmen 


— 

4 
Norm. —This Soolety is n 

ae a a 7 of wish to call the attention of the Society to a plan by which large | 

3 excavations and embankments can be cheaply made—which isespecially 
: 
— 
— 


- under the general direction of Mr. Hamilton Smith, Jr., M. . Am. 
C.E. 7 Its maximum height i is 100 feet, and length 425 feet. a Oe, 


e water | et from rom the ise conveyed through | 


length o} of several ht hundred These flumes show at imes very bold 


engineering, being hung iron vertical sides. of ‘the mount- 7 


_ When the valleys are too tie to be or ossed in this 


manner, , inverted siphons are used, made of wrought-iron sheets 


riveted into } pipes. . The great pressure these se pipes stand, their lightness, 
du urability and cheapness, will, in the for ce their adoption in 
many cases upon the hydraulic engineer. Some of these works, gener: 


ally known as ‘mining ditches, eclipse ‘and boldness” the 
_ water-works supplying most of our or r European la large cities "AN 
A The unit of measurement of water in California i is hima is known as 
the inch, which varies in different localities; the ‘inch that i is 
generally ad adopted equals 17 17.000 ‘U.S. gallons in in twenty-1 -four hours. 
= The quantity of earth that t this. miner’ s inch w il remove varies very  ' 
much, being from 1} to 9 cubic yards daily. Perhaps the most correct 
data is from the workings of the North Bloomfield el 


under the direction of Mr. Hamilton Smith, J re Reece, oe 


During 1874-75, one inch of water remov ed 4.80 cubic oe grav a : 


a many cases the engineer in constructing dams could ea anions 
ora this, as he could pick « out the soft places and leave the hard, and 


not waste time and water in cleaning the bed rock o working the hard 


"Blue gravel which is ‘generally 1 richest in go gold, ,and in in mining operations — 
= necessarily be mined and removed, even if it is done slow . a. 

: .” _ In order to be perfectly safe, I have ve estimated that the m miner ‘sinch — 
of 17 000 U. 8. gallons daily will ‘Temove cubic yards. ‘Upon this 
dasis, actual bids were received for the construction of the plant, em-— 

engines, ete., to pump 2 000 000 gallons 200 feet high 


tw enty -fours hours. 


ucting a dam 


= 


3 
j 4 
trestles 
— 
4 
— 
is 
a high, ine surroundings prevented the use of masonry; the nearest 
‘ that would answer for puddle would have to be hauled four | 
miles up a very steep grade; the only material available for building the 
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7 body of the dam was a sandy gravel extending to the greatest explored 
depth. By numerous tests the ‘ranged from 8 to 23 ‘per -cent., 
ae the building ‘material, as W uiie as the foundation, wa: was bad, I deemed 
it pradent tc to give t the dam | extra width; consequently the top was « esti- = 


i 


| 


mated 200 feet , wide, with slope 23 tol ma each side, making the bottom — 


= 600 feet. One of the reasons for giving this “great v width was to get 
“ pays of fine material foi for ‘the interior filling that would take the cng 


200 feet; of ‘this, 120 feet et would | be available for ‘hydraulic purposes, 
“e the 1 remaining 80 feet would be lost in friction, fall of the flume, and — 
It was proposed to convey» the he water ater from the to to the 
_ banks by the. usual raulic mining- pipe, made by: riveting together — } 
- sheets of wrought- iron. The water and the material would be conv nveyed — : ’ 
. _ to the proposed ¢ dam embankment in a flume 2.5 x 2. 51 feet, made out of , 
“ie inch planks, with ‘a fall vary varying ing from 5 pe 5 5 per cent. at at the ‘beginning of : 
Me the work to 2 at the close. This flume would be made similar to the ordi- 
_ nary mining flume, except t that it would not be paved i in the usual wall 4 
Bee, either with stone or w wooden blocks, but t the bottom would be lined a 
with thin s sheets of steel plates, to ‘0 prevent the wearing ¢ of the planks and 4 
to make the friction of the water and the conveyed material as small as ; ’ 


possible. ,* few feet | from the discharging end of the flume the upper 


portion of the side of the flume towards the center of the em bankment 
would be cut away, , commencing, say at a point 14 f feet back where the > 
height of the tide Ww ould be 2} feet, and ‘diminishing to, say, 6 inches, a 7 


the end, 4 


B represents nts the side tow ards the center of dam men cut aw ‘ay 


: 
| 
a 
= | 
— 
q 
— 
| 
; 
| 
— 
| 
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dotted lines epresent a or | 


most of the water the finer 


ew only, wo would overflow into the trou trough 1 represented b by t the dotted 
lines as abov and ye veyed by smaller branch flumes towards the 
center of the embankment, it would be discharged and settle, 
forming a center of fine puddle; the stones, gravel and coarse sand 


would b be on or near ‘the b bottom, below the side ‘opening, consequently 


- they would be ‘discharged at the end, forming a an excellent 1 rip- ‘rap for a. 
“the e embankment. _ ‘This side opening could be raised 1 or lowered as as the . a 


Rs will briefly | describe the plan that I proposed to adopt in building 


this dam, using for example a dam 80 feet high mene 200 ne wide on 


top, with slopes of ay horizontal to 1 vertical. 


= ditch, the material fro from which abl be used to ‘make Band 0, 


a 
small embankments, ten to fifteen feet ‘high at the extreme dase of ' the ir 


Fig. 2 2 represents th the first hydrauli working, the flumes FF be 


20 feet the bottom—one on each side of the embankment. 


“subsequent operations, to keep the ‘outside or rip-rap portion of the 
wall closely built up up to the discharging end of the flume. | By doing this, — 


few and stones can easily control and divert the water 


4 0x to catch the overflow 
— 
q — 
— 
2 — 
— 


The: outer wall in in as as in all subsequent stages, should 


kept : as high as s possible, ix in order to save the muddy water until the 


Figure 3 represents the second hy draulic stage. In this the 


Fare 40 feet above the bottom. 


upper part of the water in the flume, the finer 
escapes over the low side. opening into the trough and 


flumes F HA, and i is discharged over the puddle pit. 


. 3 In ‘this case it was estimated that one-fourth | of the total quantity — 
would be deposited here, and would make s ‘most excellent paddling oa 


‘mate material. ial. However, er, this proportion ‘could be easily varied by 1 raising 
or lowering the side discharge, as may be found desirable, to make the 


4 


On tl the figures the puddling material is represented by the broken 


horizontal iam, which also indicate sate approximately the form it would — 


assume from the. deposits | made during the different stages. 


aaa 5 represents the fourth or last hydranlic stage. 7 
In this “case there not water running in the 


3 
— 
4 
— 
— 
— 
— | 
— 
| 
— | 
— 
— 
age, the flume being 6000 
— 


— 


A between the two embankments as long as possible, then to allow 

it to escape into the reservoir ' being formed by the dam, where it —— 
deposit on the sides and bottom (which ‘might be v very desirable in some ‘ 
formations) the remaining sediment in suspension ; after this it could be 


against the bank. By ‘thus using the same water over 


= 


pre 


‘Mining i in 1 California,” — J. Bowie, Am. Soe. C. E. 
Cosr Per Custc Yarp Move. 


Water. ‘Total. except 
014 90.063 | $0.049 
Light Claim .. 088 
Chesnan Claim.. 


Johnson Claim. . 
Sicard Claim 
North Gravel Mining 
1874-75 
1875-76 


two last were made under the superintendence of Hamilton 
"Smith, Jr. M. Am. Soe. C. in his usual thorough m manner, and give 
the correct cost, ‘under favorable circumstances of high banks, plenty 


water, good grade, and first-class ‘management. is 


engineer in ordinary on could expect | to equal this. 


unfavorable be perfectly safe i in estimating. at four cents 
_ eubic yard the cost of digging, transporting, depositing the 


‘mate terial in other — except that of water 


The preceding statement of expenses at the mines included many — 


items” of expense not ‘necessary in engineoring ‘work, such as 


— 


* Hydraulic Mining in California. Ze ions of the American I 
stitute of ‘Mining Vol. page 27. 
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DORSEY ON EXCAVATION AND EMBANKMENT. 
loss of quicksilver, loss of labor and water in n cleaning bed rock; weil 
a. y men to pt prevent robbery y of gold; ; expenses 0 oe sav ring the g gold; a 


OF Prast. aa 


a ok A plant capable of pumping 20 000 000 ) gallons 0 of f water: 200 feet high 
a : daily, which should remove 4117 cubic ya: y ards of average earth or gravel, 7 


will cost, all complete and in working order, about $ $50 50 000, unless the 
local freight should be ex excessive. is is made from actual bids. 


4 
ing severe. winter say 200 days, in which time it would | 


= “remove 4 117200 =823 400 so that the cost of the plant 
at 


80.06 


0.08 


_ Four years.. 
In this nothing i is ‘allow ed ‘the value of the at the 
o of the work. ‘The engine, tools, electric 


mally. 


In warm 


the above estimate be largely reduced. 


Cost oF WaTER. 
Wherey: rer this system could be used in ordinary engineering work, 


ra th he time that} {would be : required would "generally be too short to justify 


= purchase of compound ¢ or condensing engines, , consequently ved 
cost of pumping i is calculated on the ordinary high-pressure engine 


consuming tons of coal to pump 000 000 gallons daily 200 feet 
“a 36 tons of coal, at $4. 50... 
engineer... 


2 assistant en 


firemen . 


= 
--$190. 00 


q 

— _ | 
iii 
— 

— 

4 q A 
— 

— 
— all the year, 
— 
— 

— 

= 

— 

— 


DORSEY EXCAVATION 
ost 


per er cubic yan yard, s $0. 


serially reduce this pumping expense. peers 
pumpi 


apf Dur ATION OF WoRK. 


$0.045 $0.045 $0.045 


| 02 | .015 
.| $0.145 | $0.115 $0.100 30.097 


a 


for this pu 


‘The. cheapness with which the material can be moved system 


enables the engineer | to use a much greater quantity than he would 


think of of doing with the usual expensive systems. 


{ 
ae Et ie. Based u| upon my experience, I think a safe dam can be made of sand 


below. ‘This leakage will diminish with ‘time, ov ow ving to the de- 
. - posit of sediment on the bottom and sides of the reservoir. ‘This deposit 
‘ : could be accelerated to any desired extent in the proposed plan by run- 
ning the muddy w ater from the flume into the reservoir. 

Wherever this plan can be adopted, it should commend itself to ‘the 


$190 
water 200 feet high, but in most localities a few cheap dams and ditches 
4 ation that would 
Year. |2 Years. 3 Years,|4 Years. 5 Year. 6 Years. — 
0045 30 045) 0045 $= 

— 
cheap and safe dams where it would be impossible to build,at any 
d reasonable cost, masonry or earth dams. 

could be used for excavating and removing all classes of earth or 
ell except compact pipe clay. For constructing or building up em- a 
bankments, it cannot be advantageously used where the earth for con- 3 
= structing the proposed work contains a great quantity of loam or clay; 5 4 7 ae 
— 

ingthrough the sand. This dam will undoubtedly leak, but probably 

— 

— 

4 


poRsEY ON EXCAVATI ND EMBANKMENT. 


First —It will b be much cheaper than the rth dam 


the usual | manner—at east on one- “half where the material good; and 


i where the material is bad, the difference would be still greater, “a 

Second —It will permit the construction of « earth dams where 
7. material is so bad that the. ordinary dam could not be constructed. oe a — 
Thi to the cheapness, the dam dam could _be made ‘much 


Fourth —tThe dam will not settle or crack. iti 


a heed of 120 feet i is s derived from mae machinery instead . of gravity. 


_ ‘This makes no difference in the r result, ¢ except i in increasing the cost. The 

| prices o of plant named i in this paper are actual ened from monninoturem, 


in California, a om impossible by “7 mothe’. 


DIS N. 


. — R. Hurrox, M. Am. Soc. C. E.—In the construction of the ig 
_ ‘Fese reservoir of Lac d’Oredon, in the ] Pyrenees (France), among other uses 

of water, the embankment was put in place by its means. A wooden box 


dl ‘about 6x9 inches, witha an 1 inclination ¢ of 0.5 per 100, was placed alongside 
_ the railroad upon which the material was brought, and was e extended as all 
a the work progressed. “ee Two, sometimes es three car- loads of earth | (4. 5 to to 
6.5 cubic yards) were were ‘dumped ov over the end of the box, and a a current of 
water (about } a cubic foot) was turned intoit. Thes saturated corth was 


forward nd by the er current, a, down to > the base of -embank- 


the faces of the bank. After reaching the of bank, 
the woter flowed off, carrying only a humus and some very fine 


vay from the water, and 


“became Every space the stones was compactly 


he: 


f 


— 

— 

— 

iii: 

fe 

| 

and 

8 = assondattne beginning as it can 

Fifth.—As it will not settle or bn as 

4 

With guaranvee NOU more coal than estimated. in every other 

4 iden tic which bas moved millions of tons 

— 

J 

— 

lz: 
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‘= AMERICAN SOCIETY OF 


_ Nore. —This Society is is not res; as body, for the facts and opinions iad is in a 


(Vol. XV.—May, 1886.) 


room of the Manual Training School at St. ae the author thor suggested 


that a permanent transmitting dynamometer should be made i in connec- 


a tion with the use of the plant for experimental purposes, and the ma- 


 ¢hine of which a rough sketch is given, was built. 


4 » type | war was first used Horatio Allen, Hoon. 


but with ‘such modifications ‘as seemed desirable. it 


is now the sev of almost daily service, it is 


The driving shaft of the is set vertically below ‘the main line 


shaft of the balding, and carries: a driving pulley larger longer than that on 


each side of the axe yen pulley are carrying @ a pair « of 


es scarry y two r0 loose pulleys, on one eat each end. 


These loose pulleys a are so that the belt” from lriving wheel 


—_— 
ch i i 
— 
| 
+ 
a 
eS 
— 
| 
> 


‘The difference between the tension ¢ of the be belt on the driving’ and 


a moving b bya as attached oan spring resting 0 on the. floor above, | 


compression of this speis spring is used to measure ‘the tension of the belt 
; - either directly or or by. the aid o of a main integrating g wheel and count, 


This form, with beam, is readily applied for permanent or 

temporary use. In the latter c case, e, sheaves for rn rope would be adv isable, 
: as s taking | less room along tl the d driven shaft, and the balance > beams a wv 
riven pulley can can easily be made of the width usually one by a belt 


The theory of the machine is so easily seen that it t will not be in intreded 


7 fais A By taking t the constants, in a cony anions ‘manner, the results are 


vibration is about that of a friction ona is is easily 


| 
4 

|. 

— 
— 
— 4 
@#©«§3§€heSS 

a 
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A FOR FLATTENING THE ENDS OF R RAIL- = 


‘By Atpox P. Max, Jr., : M. Am. Soe. C. E. 


‘Reap NovEMBER 199TH, » 1884. 


ing is ‘only for the purpose of attaining | proper ation w ‘ithout inter- 


mediate improper elevation, throw of trains, ete., etc., the following 


1. 


That the ondinary rules for are too seldom 


either because unsuited om the. most important places, « or requiring: too 


much or work. s rules give two shifts to 


tangent at one end and at ‘other, introducing 


= 


That ‘*Froude’s curve" of deflections, as the cube of distances 
3 A af radii inversely proportionate to distance), applied to a curve shifted 
towards its c nably proper, suitable and convenient. 
8 center, is reasonab oper, 8 


. rve of adjustment here giv en is” 
a 


ju 


Assuming a curve uniform, except the flattened ends, as most scien- 
a 
= i 2 
— 


ON FLATTE 


is assumed that all curv es and tangents are at least 200 feet long, and 
that t of at least that leng th are left between rev curvature: 


= (especially wher va Ww s added 
gether es exceeds and thi 1is isa 
of any alignment will show that t such a tangent can always be | attained q 


ag by but a slight and unimportant vari riation in the line, 3 


4. Although the data herewith perhaps give more than necessary 


ways since analysis y 


— 


lw: 
1 


length of flattening for _ curves, yet the invariable length of 2 200, ‘a 
1€ 1ited to 6 or 8 degree curves” 


at high speed will satisfy sharper curves, since speed is in — 


q 


reduced on such, and that what is "practicable for sharp curves in the 


ee adjustment « of location, will be easily attainable on n light curves without 


einai These curves are deemed adequate for a speed o of say 40 oad 
3 per hour on 6 or 8 degree curv ves s, and 60 n miles on 3 0 r 4 degree a 
g curves; but it is hardly necessary to so flatten curves of mens tl 2 
a mile or curves in or other where trains are ne 
as of most on ridges, 0 


easily y readjusted after once fixed. 


1. Shift all curves throughout their length radially towards their 
cen 


= its degree of curv ature: multiplie db by) 0 2909 of a foot, 
as shown near bottom of Table ‘These curves can be laid “out, 


‘i. using the s 


om the usual | hundred feet shown | beneath the 
in same table. In such case, to save errors on account of oreees of 


chaining, it is advisable to shift 
Lay ; off 100 feet ‘along ‘shifted line (or each from 
ginal P. C., P. C. C, or P. R. C., as the | case may y be, for — 


tment. 


From tangent, or (if or either 


shift curve produced, lay off deflections, and at distances as shown in 


table, taking, however (if both curves have been shifted), for empeunl 


a curve | of adj 


ime  *P.C, point of commencement, or end of curve; P. C ¢., point of change of, or com- 
curve: R.C., potas: of reverse curve. ‘ 


— 
— 
— 

— 

— 
— 
— 
— 
— | 
— 
— 
— 
— 


ON NG RAILRO AD CURVES. © 


ON I D CU} 

urve the column showi me eam of degree a” two curves, and for 


reversed curve the column showing the sum of degree of the 
curves. it preferred, half the adjustment curve” may be laid off from 
‘one end and half from ‘the o other, using only the first half of the — ae 


x 4. In case of « other ¢ curve than shown in in the t table, multiply the - 


olamn for 1 degree curve by the degree (and fraction) of the desired 


Centers can be put in 10, 20, 40 or 50 feet apart as deemed 
tent, or at intermediate distances o on trestles, bridges, etc., — 
=, 


‘necessary, by interpolation i in th the e table. 


: 6. A table of ordinates 5 feet apart is added for more correc ne 
and conveniently setting out uniform curves from their hundred- foot 


Proper elevation for | of per hour middle 


ordinate of 60 feet of rail on any ‘curve = .078 of a a foot | per degree, 
or of an ninch. 


Se 
— 
| —— 
| 
= 
— 
| 
| 
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OAD CURVE! 
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MA N oN FLATTEWING RAILROAD ES. 


TABLE No. OF CunvEs—IN FEET AND DECIMALS. 


Curve | 9 degrees. 


degree. 3 degrees. 


4 degrees. 


5 degrees. | 6 degrees. 


e835 


ok: 


ees 10 


8 degrees. | 9 degrees. 


Formunas AND 


CasES 


| pores 
& 
| 


= For speed of 40 miles per hour, length of adjustment curve is equal Pi 
to 25 to 30 times degree of curvature (sum of f degrees if if reversed “spr 


multiplied by @ degree of ou: eurveture, divided by 


— 
7 — 100 000; or s = 


1100000 


; difference if compound) —or i in letters, a= 25 c (or e+c’, or c—c! 


5 Take it, however er, as a ‘convenient even number, then 1 the Hes = 


‘The deflection (d) of curve at distant” 


af 


(or s + s') lee 


table, or otherwise, if occasion on require, formulas, s0 to allow 
oot flattening other ends. Mark p point where two lines are re parallel— 
half way between points where the two! Mines are equi- -distant 


— 

q 

‘ 5 2 

ro connect with an adjustment curve, detached curves, or curve 4 


ON FLATTENING RAILROAD | CURVES. 


= 4 The ends of adjustment curve will where the two lines are 4) 
4 apart, and in this case the length of it (a) : must be taken as it oomen, 


nd not evened as above; or ‘its length can be calculated if points 


distant (/) from each other have anal been found where lines are 


 equi- istant (¢ e)—then a= 1_| "x 


4 The deftection (2): at any distance (x) is found from aa" 


This last- above method will apply when curves in rev orse direction — 


less than 200 feet of straight line seonnecting. 


it case of curves in same direction—intersecting if produced, and 


; not admitting of connection, by 200 fe feet or or more wo of tangent—connect 


a 


wW. Howarp War HITE, M. Am. . Soe C. E.— 


=A Vv ery simple and ‘satisfactory 
of easing the en ends of curv es, es, which m may be novel to maay | Members, 


ct of Prolonging the c curve at each end, 
‘the 


“a Thus for a 5-degree curve, if we set the whole curve over ; foot to 
7 _ the inside, and reduce this 2 25 per cent. at the original tangent points, a 
the latter will have 0.38 foot Geflection from the tangents. Now, if the 


tangent points are assumed as as 100 feet from the old ones back on the 4 


ts, the curve will mages 1 with a lend wnanhe eury e for one station. 4 


5 B degrees, es, which would otherwise have ‘been turned i in the next 100 feet, 
eangle in | the same 4 degrees 34 minutes. i ‘The third station 


of thin method are three- fold. hh the: first 4 place, it it 


above ete., are partly adapted from Rankine 


— 
— | 
— 
— a 
— 
ree: curves and proceed by table* — 
— 
— 
center—that is, reducing its radius—after the ready for the 
q curve 
— 
al 
— 


simple on one on given Secondly, it avoids ‘compounding the 
q curvature of the 1e located line, and makes it much easier to1 mark the line — E 
"permanently by monuments and to recover it, if a dispute 1 arises as to 
of-way -way boundaries. Thirdly, the track lies better in the cuts and 
fills for maintenance when thus us decentered. 


on lines where this point has not been looked out 


correctness of the third point of advantage gained will be 


on n reference to following figure. In A the track is 8 represented 


Dus Dect Curve to Platten 
: 


a 4 The center of tracks is — 1 foot towards the curve center. | “ ~~ 
a The o outer ends” of the ties, with with the the assumed e elevation, will be at 
5 ‘inches approximately higher than th the center, or (with 1 1 foot of ballast £ 
under. the ties at the center) 1 will be 16 inches above the road-bed. soa 
to of of ditch, as _ shown, 4 feet. Slope, to | 1. The. inner 
end of the tie is 8 inches “above t the road: bed. Distance fi from ditch, 


fee 
4 Bo, while le easing curve, we equalize ball ballast slopes in cuts, and it will 
be: readily seen that the same applies on fills equally. 
Of course with “stone” ballast this does not apply equally, but still 


is of some deanery to have 1 more room oie of the tie even with a 1 


it will be persed that the 4 


q — 
avoids the extra work of nuyttinge in compound curve instead of 
Be 
— 
shifted as here recommended, and elevated U.U4 feet per degree for | 
— 
| 4 
7 — 
q 


asis for it 3 in 1 the examples given is Ay tim times ‘the difference of eleva- 

net the two ends of the tie, or about the super-clevation of 


bed, ‘depth of ballast, and super- elevation ‘used, if one e wished to main. 
a" tain a symmetrical section of the form I have shown at A. Seandl mee 
however, about double this—giving as as follows: 


Curve. Conve. 10° CURVE. 
0. 20 feet 1.00 2.00 feet 
in first station .. 0°10" 0°51" ‘your 


I have at B the effect of this shifting for a 10. 


with the s same elev: ation as before. reduces the bs ballast slope to 


“on the tie it Ww will be a little flatter ths than Bt to 
‘The increased amount of shifting is desirable in order to. give » the 


entrance curve more uniform increase of curvature, | and its effect on 


if the ballast st appears to me not | undesirable, since the outer slope should 
be flatter on account of its g “greater liability to wash—from carrying 
more  drainage—and | because iti iso on that side that against side 
and vertical Pressure of the train is needed. 
<c The | curvature in the second station of m my tabulated example is 4 
not uniform. The angle given is the total turned i in the station. _ In 
reality the second station of the -degree example is made up of 35 
uh 6 “feet of approximately 5- -degree c curve, and 65 feet of 10 degree. ale a 
th curves above degrees ‘it isd desirable to carry the the casing 
farther, by slightly offsetting the first station on the tangent. Curves — 


eased in this w way ride remarkably w well. 


The of easing: curve by had ton me before 


te’) 


e curved stakes moved ov ver r before 
the slopes were staked out 


The advantage: of doing the on the completed road. was first 


— 
— 
t 
— 
bia 

— | 
3 
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Discussion ON FLATTENING ‘RAILROAD CURVES. 
~- method i is particularly applicable 1 to the. the .relief of reverse: 


4 division, who will take the trouble e to have the whole of each of the 
— 


curves moved inward and the track well lined betw een, will probably be 


4 4. M. Wmamenos, M. Am. Soc. C. —In the Rai oad Ge 


as that proposed by Mr. ‘Man Mr. Ww hite, : cubis parabola, but 
4 n which | the method used was somewhat different, and, I think, "prefer- 


able, requiring no shifting of the circular curve after it was once run 


but running it in, in the 6 beginning, at - offset from the tan tangent, sii 


"doing \ which a few stakes only, y, near the P. C., need to be set over to 


complete the tran: transition curve, 
This method, however, like of Mr. Man's and all others 


which Tam familiar, wa was incomplete i in this : that it required | a a certain’ 


fixed offset fiset for each curve. This i is sometimes difficult to secure unless 
& the ¢ offset is is (as I think i is s the anne with Mr. Man’ 8 s method) made objee- ie 
tionably small ; in addition to which, by ‘expanding the method, so 


we of the country i is gr greatly facilitated, ‘and much time save din we 
: necting new and | old | lines together when rev isions } have been introduced. 
I therefore de devised, while j in Mexico, method, which hms extensively 
used on the lines under my 


curve which the or r other cau cause e made conv enient 
with any curve. a consider this the preferable system by far for r using. 


such curves, s e, 80 rom a x to the difficulties of the -  field- 


: work of location, it rT) materially reduces them that it is easier to use 


if ransition curves than not to use them, while it enables us to use, wher. 


ever circ circumstances permit, long and easy transition curves, 


‘peding the use of shorter and quicker ¢ curves when 


that it is out of to incinde » a more formal. of 


2 distant day, coatenting myself in the meantime with objecting to oO any 


q method w hich requires ‘alw ays a fixed offset as inadequate to the re- 


on 


4 | 
a — 
— 

— 
= 
4 | 

| 
be 

7 
: 
a 
— 


iat 


nsider that the real reasons for i g such 


curves are always corsectly put. An incidental advantage of them = 


= it enables the elevation of the outer r rail to be always in cenzesi! 
ratio (or, at least, in uniform ratio) to the radius of the curve at each | 


- point, while passing fr from the tangent to the curve, and vice versa; but “4 
this gain, while undoubted, is only | incidental and of minor importance, 7 


The chief p purpose of such curves is (1) to avoid the shock | incident to 


the sudden jerk | the wheel-b base of the locomotive 


d 


in one by any peocrastesn rule, because it may be essen- 4 
tial, ‘to do so in another place. As a general r rule eco economy of ‘construce 


- tion is ‘materially promoted by the use of easy transition curves, for the — 


aes that th they ar are e apt to : more ow fit the natural contour in 


drawn to this many years ago, by observin ing. 
how absolutely it invariable a rule it is, on old track i in good condition, to 
- find that the ‘trackmen have extended the curve, as the engineer left it, a 
on to the tangents, ‘usually: for two or three hundred feet, by throw- 
th the line inward at the tangent ‘point, thus ‘sharpening 
the curve somewhat at 6 some point beyond the tangent point, but acne 
plishing the far more important ¢ end of ‘easing the approach. has 
2 been found essential by yall trackmen tc to > obtain ea easy riding track, and 


ont hundreds 0 of fold curves whose existing alignment I have determined 


a So have never found it absent. pe The same me phenomenon has hes been observed of 


7 = ‘the eng engineers of Tines i in n operation that w we find the greatest efforts made i 
= to introduce such curves, while engineers hav ve been engaged 
"chiefly or wholly o on construction are apt to them as a rather 


pedantic refinement. I shall end endeavor to avail myself of on oppor- 
tunity to lay ‘the method I have referred to before the Society. 


— 

— 
| 
erated and applied gradually. For both of these latter purposes the 
a 
a 
— #8 

| 
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AMERICAN ‘SOCIETY OF ENGINEERS, 


Le 


TRANSACTIONS. 


aa, 


DISCUSSION. 


Asaw or other similar power r machine requir- 
ing one one man to drive it, will not t only do as much work as can be done by 
wn men performing similar w work | by manual power, but i in one- -tenth of e 
the time they w ould - require, , it seems singular that railroad and water-— oe 
side e depots should so rarely be laid out ¥ with ay iew to the immediate me 
‘ultimate employment of labor- -saving machines of this kind. The result ie 


Ee of this is, that when the p pressure of increasing traffic comes, a as is nearly Ry: 


be 


. These remarks apply with equal force to to » workshops, and to many = 
; ‘Works of ‘construction, where the time and cost of handling materials i fee 


— 


Using the word ‘‘crane” as a short and convenient term 


aay kind d of lifting “machinery which 1 may be generally ‘used under ‘the 
53 conditions above referred to, the considerations which seem to ) present i. > 


— 
= 
we 
| 
— 
i dy, for the facts and opinions advance 
- 
he — By J. APPLEBY, M. Inst. Cc. E. 
— 
it, 
- — 
ag. — 
curred, 
always does, expedients have to be resorted to and expense 
- 
— 
| 
— 
ey 
— 


BY 0} 


ing power; and 


Second —Ww hether en of this — should be : fixed, or, or, as far 


been deposited it is is required— as s from ship toc or 


reverse; from ¢ car to van for distribution; ~ in workshops, from the 
“machine to the cting floor, and so on. af 


question transmission of power hes been referred. to i income 
i" papers read before the Institution of Civil Engineers (England), ,and i in 


the Transactions of some of the technical societies on the Continent of — 


‘Europe, but, so far as the writer knows, the subject has never been 
-exhaustiv ively , although those v who have been engaged in crane 


possess @ considerable amot unt of information | as to ‘the & 


~ well known wn hydraulic system, with pressure panes, accumu- 


d distribu 
ator an istribu Hing Pip 


‘Steam, distributed as ‘as above. 
<= 4, High- rope, ¢ endless cotton cord ” 
000 to 6 000 feet per minute. 


chains similar tot the hydraulic system. 
a 8. “Boiler and engine e fixed on the crane, and driving gear for the sev- 


or nearly © 80; hence ‘the ‘use of ‘this system hes ‘been ‘limited 
hen washing overhead traveling cranes, driving capstans, an 


— 
. 
It may be well here to call attention to the self-evident fact, that the 
| economical working result is obtained from mache 
— 
— 
— 
q 
4 
— 
| 
which runs at a speed 
tid 
— 
4 — 
will be evident that the arrangements enumersted under Nos. 4,5 


CRANES A R-SAVERS. 


The only system which can he used universally, where ver there is a 
‘railway track, is that referred to under No. 8. Bact. 
hydraulic system possesses indisputable’ advantages over 
pressed | air or steam, and, although there are some drawbacks, it has — 
: been so o extensively and sesentaadilitees used, ‘that the e objections againstit 
5 go for very little when considerations of climate need not be taken pend a “a 
uh account. 7. ‘Experience i in countri ies where the cold is far less severe than a 
it is in 1 the busy | parts of this continent, , points to the conclusion that 
_ the common use of hydraulic power will be attended with ‘considersble 
inconven enience when winter begins to set in. 
Compressed a air has been used under ver y widely conditions, 
a but it is considered by many to be a somewhat expensive mode of trans- _ 
mitting power. — There seems no reason why it should be much | more 
costly than hydraulic Power, but, as a matter of fact, its v use has s been 


_ Steam is rather largely used for working warehouse hoists, capstans, — 
cranes, etc., and it is common to carry it through 1000 feet of pip 


4 
. as without further inconvenience than that incidental to the heat radiated — 
; from the pipes, and to the slight condensation which is inevitable, how- 


r well the pipes may be protected, 


‘The. high- -speed cotton cord, as as introduced and so : 
¥. by Mr. ‘Ramsbottom, runs ata speed of of 50 000 to 6 000 feet per n minute. a 
a Asi is well know n, the cord works i in V. -grooved pulleys, very accurately 
‘turned and balanced, the | power being transmitted from one end of a 
building or shop. | The cord is carried on rollers, or other supports, at at 


intervals of 10 to 25 feet, passes ov er grooved pulleys on on the machine eo 


phe , driven, and finally over another g grooved pulley, which is s weighted s 80 
as to keep the cord in tension, and thus hus give the the power required for aa ba 

The | cost. of the cotton is often considered @ serious 
item; but probably the wear a and d tear complained of is due far more 


"bearings, ¢ than to as any defect inherent i in n the design. rs Ins some cases the 
4 } different motions are taken from the cord, which, in that case, takes the 
ep of the shaft, as shown in Plate No. XV. V. But the writer believes 
the latter i is better and bu but little more costly. it will be 


far 
the q 3 
he 
— 
— 
in a 
oa 
— 
he — 
ii 
| 
— 
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— 
— 
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Low-speed rope transmission differs from that jast described only in 


Ts 


° APPLEBY ON CRANES AS LABOR-SAV ERS. 
the « speed ved of thi the e rope, which i is 1500 to 2 000 feet per: minute. . Any good 
hemp rope, usually 1 inch to ary inches. diameter, answers oueny purpose, 
and if fairly w well looked after will last a long time; but itis desirable w= 
Fopes at it intervals of one to two years. The ) speed i is 


record, 


The : square > shaft (Plates Nos. XVI wa XVII) has been used for 
are years, but to a less extent than it might have been, owing to the q 


ee experienced i in properly s supporting the long line of main in driv- 


ing shaft from which all the motions are transmitted. vi There have been 
_ many devices for overcoming this difficulty, but probably n none of them a 


ta the requisite conditions & 80 0 completely a as that shown it in n Plate No. 


Gal 
bracket is is on on pin and follows the straight » arm until 1 the driving 


a. pulley or or geared wheel (as the e case may be) has s passed ove over the bracket. 
The e other end of ‘the | ‘striker plate then restores the bracket ‘into ite 


original position 80 that only ¢ one bearing ca can n be dow n vat any any one time; 


h- 


ting: power exceeds about 200 feet. Below that dist tance the shaft is 
the best, and the cheapest. But machinery has often, 


them motive p power is transmitted. In such cases the rope possesses mani- 


- fest advantages, because it can be carried ad by guiding pulleys in any 


ot direction required, one set of drivi ing gear and one tightening apparatus 


; ‘The steam crane referred to under system No. is that known 


steam hydraulic” ” system, « and is of mention as one of the modes 


— 
| 
— 
— 

h = 
: 
ll a 
| the main shait being, i the meantime, Supp 
question as to the relative advantage 
sion is naturally very largely influenced by local circumstances. Asa 
general rule, but one open to many exceptions, the rope system costs 
doce and jc hatter than the sonare shaft where the distance for transmit. 
| 
generally resembles that of the well known hydraulic crane, with 
a — # a plying chains, etc., steam taken from a boiler on the revolving pl 

being used instead of hydraulic pressure. It has found but littl 


‘with users of such sh machinery, and, so far as this country is concerned 

it seems to much the sa same © objection as has been n_ suggested with 


vy 
‘The type of crane most ersally employed under videly differing 
conditions, is that illustrated i in Plates. Nos. XVIII, XIX and XX, , prob- 
ably ‘becense machines of this type perform more fanetions then canbe 


i placing loads in a any y desired position. All cranes of this kind should lift — 
2 = turn round by steam power. That in Plate No. XIX has additional 7 


er. 
- motions for altering | the radius of the jib, and for traveling: along the tr k, 
capstans ns attached to the under carriage. These capstans a are used 
for r hauling materials so as bring them within the radius described by the 


iibo of t the crane, or for draving up empty and shunting loaded cars, thus , 


“dispensing with the use of locomotiv e, horse or manual power, which, in 

absence of f this appliance, would be required. Machines of this this type 
are made from 2 to 10 tons power, and they possess the advantage of 

each being : self-contained and ‘complete i in itself, so that the number may 

as be indefinitely i increased, as as and when required ; they can also be dis-— 

tt tributed or or concentrated to ‘meet the exigencies of traffic for the time me 

As regards fixed cranes for loading a1 and fre-_ 
quently § see one- -third, 0 or ev en one- -half, , of the total number of cranes, 
“erected. at a large c cost at intervals | along a a dock or basin, , entirely idle, — 

anda considerable length of quay unoccupied, simply because certain 
have have had to be be berthed in such : a ‘way that “the largest number of 

¢ranes can be concentrated on them. This is obv iously d due to the fact 

‘ that when the positions of the crai cranes were | decided, it was # impossible to to 


- foresee what length of ships would be berthed opposite to them, the 
between hatchways, and so on. w would, 


a 7 A Avery successful arrangement is where two” or 


re parallel with the water frontage, and where thee cranes are of the type » 


shown in Plate No. XXI; these discharge from the ship it into the. cars or 


It will be convenient to the: gantry te to ) span 


— 
3 
iim 
— 
— 
— 
— 
— 
— 
— 
— 
— 
| 
ir services are required. 
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ns the quay space immediately adjoining the water, — . 


ost and the ‘most costly, i is practically : not free 
although the bulk of the packages s to be ‘handled be less Tess than 


withstand the s strains incidental t tos a radius of 30 feet, or even more, 


_ is often necessary for delivering the load | from one point to the the other — 


w rithout rehandling. Itis obvious that if a a few © connections are putin el 


"between the two tracks, either 1 ma} be used for loaded « or empty trucks, 
y 


— gndsa so facilitate removal and marshaling. _ It will be observed that the 
a 5 _ radius of the jib can be adjusted to reach the center of the hatchway ; 


this, with the facility of moving along the track (both operations being 


red "performed by the the driver), enables him to place the crane in such ® posi- a 
tion that the jib will clear the rigging when revoly ing. The capstans @ 


= - the foot of the main framing 2 are driven by ‘the e1 engine, and ar are used for 
hing trucks as already described. The convenience of the ‘driver 


be ing at a sufficient height to have a clear view of his work, nobwith- 
standing the rise and fall of tide and variations in the height of ‘the s ship 


ws 


8 above water line as she becomes lighter, recommends this system for use _ 


- under many conditions. & Several modifications have been used, such as 


. aaa an overhead road on which the crane travels. In some cases this 
_ has been made of wide span and the crane has traveled transversely 


as longitudinally. But the circumstances under whicl which these motio motions 


Plate No. XXII shows a mode of discharging and loading ships which 
a may often save a considerable outlay—as it did in the case for which that 


Ty design was made—for | dredging and for better foundations than are re- a 


— quir erely carrying loaded cars. The crane is fixed at one end 
a of a craft of ‘sufficient beam to give the required st stability when the @ jib i is 


ta right ‘angle \ Ww vith the length of the craft, nd other end being used 


store and for sorting for different destinations. 


‘Floating cranes of large power, such an an are illustrated by Plates Nos. 


and XXIV, are less used than they might be, although it seems F 
, = probable that a larger duty will be obtained from them than from fixed 


hy cranes of similar power. Where there is ample space for manceuvring, 


a) the a arrangement shown in Plate No. XXII. answers ev ery purpose; but for it 
use in docks, or where space is limited, the design in Plate No. XXIII 
ywer, and 


— 
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— 
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— 
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— 
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"this might be exceeded ii required. | 
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a CRANES AS LABOR- SAVERS, 


~ Locomotive cranes, Plate No. XX, are made of “Varying powers, from =) 


104 to 2 25 tons, and it will scarcely be necessary to point out how usefully © 
“they m may employed about foundries, railway repairing shops 

; - similar works, and they are also available for use in case of accident on 

A any part of of the line. Zz It will be seen that the motions: are similar to to 
“those of the crane shown in Plate No. XIX, and it may be well to ) men- 
- tion that light w work can be done at high speeds, t these se being ono 


to coincide, as far as as “possible, with the time requisite for handling. 


‘The under-carriage is always made to to suit the rest “of the 1e company’ s 
“ce - rolling stock stock, that shown in the | diagram being for a railway on m the 
regards terminal freight stations, the arrangements differ so widely : 
no general rule can be established; but, so as the writer’ s obser- 


vation goes, the “greatest economy in time and cost has been achieved 

- in depots where the platforms are rather narrow, and have fixed ‘cranes 
spaced that: one will reach to the center er of two cars. There are 
similar cranes on the other side of the platform, by preference so placed 


3 that the jibs will intersect the circles described by those of the cranes 


the opposite side. By this arrangement there is better chance of 


Separating merchandise for different "destinations, an and the labor inci- 
to s menting it is proportionately reduced. Whether the cranes 


: “— light packages, probably i in most cases an n inexpensive hand-pow -power 


Crane, such as that indicated by Plate ‘No. XXV, will answer every pur- 

pose. These cranes command center of the open cars, and reach to 


the center of the doors of box cars. ws. The labor of ** breaking down” ‘in = 
oY the latter and landing th the merchandise on 1 the platform « or on a plank a 


ae between the car and the platform i is found to involve far less labor, and» 
is done by y cranes i in less time than i is ‘occupied by by trucking. Fs But ont 


Temarks apply exclusively to” to depots which have been designed with 
view to the use of mechanical appliances, and where the general 


arrangements have been made to suit them. 


= duty performed | by these | appliances varies according to a 
Rature of the material, ‘but the working speed of a.well- constracted crane 


4 being far in excess of the e speed s at which the loads can be brought within — 
‘Tange of the e jib, it i is that the output, not the working 


of the crane. 


— 
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conditions. but as the bulk of such merchandise consists of compara-— 
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“LABOR- SAVERS. 

h as 80 tons per hour have been lifted a height. of 20 to 30 ial 

deposited at a distance « of 60 feet from where it was s taken seid the 


at “that speed, ‘and 40, tons | per hour i is considered 4 
crane was of the type shown in Plate No. XVIII. A 
q 2 - monly delivers 240 barrels of oil per hour under sinailer conditions as to 


eight of lift, cost of Ww orking is one driver's wages, a few. 


hundred pounds of coal per day for each crane, some oil, wipings, ete. 


_ Five per cent. per annum is an ample al allowance for depreciation. "a 
ilh strations of the advantage of being able to concentrate 
= era crane power might be | given, but two will suffice. ’ Three 


cranes of the 
type shown i in Plate No. XXI discharged a ‘carrying 2000 tons of 
- hematite ore, , and loaded her with 1 200 tons of of wrought-ir -iron n pier- r-work 


The cost of this syste 


Ss 


is easily eacertained; nt it would be difficult to estimate at its Proper: 


value the lenger gain from the increased ing capacity 


depot or dock. the sa ‘same conditions apply to wor 
or any place where where large quantities of materials have to 1 be handled. 


The: machines tines referred to in this ‘Paper | have been designed under 


DISCUSSION. 

.—This paper is @ rev elation i in a de- 

which not in this ‘country as yet. ‘The 

‘more general of labor-es saving machines of of this character 

enable us to freight at a One reason the crane is 


43 


a 

an 

— | 

q 

ae 

— 

— 

coe ss that shown in Plate No. XVIII, loaded up 2 000 tons of cast-iron pipe — 

— 

— 

the Wri Tmmediave SUPEEVISION, ald Have Deen Made 

4 

| 4 

— 

— 

— 

4 li — tarpaulins, which gives a very great advantage, as the cranes can be 

ne. — swung over the cars. On account of our system of putting everything _ 

inside box cars, we have to pay extra for the transmission of freight 


©. M. Am. Soc. 
whether, asa labor- -saving material, he emp is better than ¢ cotton ? 
_APPLEBY, Inst. E. —As to its being a better material, 
a hardly k know 1 in what sense you 1 mean. > Do you mean 1 cheaper, or its 
capacity to do better work ? The ‘cotton r rope does very well, but a 


suitable than hemp. cotton rope ¢ costs mor more w Idon’t 
how it may may be here. 
Mr. Cartwricut.—It is only the best cotton: rope that would do. 
ty aking ¢ of that, the b best t is the cheapest. If a cotton rope costs 
~ much per pound, but I lasts longer than the steel rope, : 


sears the cotton is the cheapest. 


Mr. APPLEBY.- —Tou use a metallic Tope you wi want to to have a cor~ 
; but where you have to deal with 
_ eranes 1es you | have to consider th the > question ¢ 1 of head room. aE You can’t afford 
sacrifice much in the diameter of the pulleys. But the best result 
from a metallic rope of any kind has b been with the drum. 
Cartwricur.—You can’t drive that at very high speed. 
James Prarr.—Mr. Chairman, am called on for my views by my 
- friend, Mr. Appleby, and and I must say at the outset that all my sympath 
have been with the hydraulic system. Mr Appleby's ’s house has made 
number and a variety of cranes than any other house 
x our little island. d. For many purposes prefer th the aquare 
shaft Ww here the ength admits of of 300 case the tope 
4 a - 5000 or 6 000 feet, the cotton rope is best, but the diameter should be 
limited to g-inch -inch. . We have cotton ropes -inch diameter. They 
are doing very ry well. T The cotton rope is undoubtedly better for high | a 
than hemp. Cotton i is more simple. I believe that that bearing pul- 


leys of w wood with i iron bushes a are | e best. & 


‘hydraulic cranes. six x months stent 9 year al and d was very much 


— 
)ISCUSSION ON CRANES AS LABOR-S 
— 
t would be queater than that of hemp for 
ch diameter. 
— 
e | 
; 
> 
a 
— 


> 


to see so many and without cranes, no 
doubt you will come to it, and you have an an illustration here to- “night 

a of th the best est plan adi adopted in our country. i . We employ steel wire rope 
for very m purposes. For cranes, ete. it does well, but 
g unless very “great care is taken of the pulley, “you doa great deal of 
bia damage to to the rope in in a short time, and altogether it is is not so good a8 
cotton. As to hemp rope, We we use }-inch at feet. 
—I would like to ask a question in relation to the 


XZ -shaft transmission. n. How ow long have you had it in actual use ? ia 4 


Mr. CarTwricat. —When I speak of length, I mean the life of the q a 
How many years ha had you them in operation mation? ‘This question 


‘will lead up to what I want to to get at wil 


| 
j 


Mr. There is 8 no difference b between that and any other 

shaft, if properly proportioned. There is practically none. The great 

advantage o of this is that it doesn’t matter about the 

Tength between | bearings. You can have them 2 2 or 3 feet longer—any 

length 3 you please—so thet you can support your shaft to ed extent 


7 you please. . The life of the shaft depe nds up upon the bearings. In this 


case I think you may put it down that the life of the ‘shaft will be the 


as any other transmission on shaft Ww which is proper sly y proportioned. 
OW e have had a shaft r running for forty ye years and it is running now. 


I wish to say reference to the question | you have asked 1 me 


square shaft used, but that statement would probably n mislead if I did 

si a not tell you that with that shaft, after very hard work, it was wonderful 

=. . : to see how it was twisted. Mi Mr. Platt speaks of 300 al 400 feet as the 


| 


— of the shaft. I do not agree with him, though his experenon, 
and and the intelligence he has brought to bear upon the question of tage if 


— draulic transmission, has contributed more than anything else to the 4 
_ suecess which the system merits; but I would rather put it at 200 feet, 


and I think the rope is cheaper and probably better for the long trans: 
Coorer, M. Am. Soe. only ¢ crane I know of 


— 

— 

=. 

a should think about twenty years. How long does a round shaft wear? 

Mr. Carrwricut.—We do not permit it to wear out; we replace it 

7 
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ON CR: ANE ES AS LABOR- evens. 
rked by th the square shaft i is at the Dickson a © 
of Scranton, Pa. ee was there recently a1 and made an examination of that 


Its mechanism is very excellent. They} have there 


2 I would like to Mr. Platt in regard to the 


conducted to to the crane. this system n of pon power the 


Prarr,- .—In speaking o of the square shaft, perhaps I | in 


mind, I 300 feet, where four shafts in one ome piece. If 


pix 
"where you get a high duty of per cent. In carrying that power. 
; a here is less loss in carrying high-pressure water. | This is the tone ee 
on. these ¢ cranes you have your nope running a all the time, in the 


‘draalic transmission, the distinetion s that you ou generate your 


- ing. . But in the power cranes you have all the ties the poe: passing 


Mr. Coorzr.—How much do have. to ‘multiply ‘ t yc you 

W. G. Hammon, M. Am. Soc. ©. E.— —What do you use in in cold 


: 


Mr. .—We put i in glycerine. 
L. Harris, M. Am. Soc. C. E.—I might mention that there ar 

> some beautiful ‘hydrealic at the Cleveland Steel Works. <3 


Glyc- 
freezing, but sure to be leakage. “My e 
i perience | has been this: that 1 with portable riv eters five hours out of ten 
were consumed in working, the other five in packing the jointe. 


a It is im npossible: to keep the hy draulic riveter constantly in motion mn. It It r 


isa nice piece of ogame ‘but, judging by ‘my experience I would 


4 
he F = course I acknowledge that for certain purposes the hydraulic system is a ez me 
good. But for general application is it not very complicated ? ‘Steam 
_ 
= 
is 
f 
a 
— 
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RANES AS LA BOR-SAY 


: 
Mr. 


speaks about  reilvends ‘using box cars, wars, but it it i ver} 
they ‘ean avoid: it, Our sy stem with o open 1 tops is all very well, and 
= _ works well, but we have a a comparatively short distance to ron. Mr. 


Cooper mentioned a crane which he has seen. I am glad to hear his. 


.—You have ave not said said anything | a 
‘such as the Pennsylvania Ra Railroad uses. oa 


Mr. have not mentioned thom, because ‘they are used 


Mr. _APPLEBY.- —They perform the s same as a traveling crane, 
but are placed only where it is utterly impossible to use use & traveling 


a 


crane. For instance, take a line of machines with room for a Single a 


to run. ‘This. crane runs the line of railroad, the work 


alongside of the machine, an 


use any other ‘Sppliance in t that place. Those that I am building 
“now - » driv en en by power, bat i in a a great many cases a hand-driven one — 


- Ger In the floating | crane we used water to counterbalance the crane. é 
When the crane is s ran into position, while they are > putting the load i i 
anes we set a pump to work » pumping into tanks, and as soon as we. 


find thet the chai s getting t t ek we have our roper weight, 
¢ ain i gh aut co now W ~— pr per weight, 


derrick, do you move the w hole float 


oh Mr. aia —Yes. s. In som some wharves I think it is better to have 4 : 
- propeller, because it can | be used so much easier. - For long distances it 
would be used under any circumstances, and I believe it works remark 


ably we 


The hydraulic crane is a desirable thing where it can 
Te e course O 15 remarks 
Aruiculariy in steel works. Mr. Emerv, in the co 
— 
— 
— 
— 
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